ABSTRACT: A survey of the impact of cattle grazing on macro invertebrate fauna of Ovia River was carried out between January and June 2004. Macro invertebrate and water samples were collected from three sampling locations; station I (new grazing area for cattle), station II (initial grazing area) and station III (control location). A total of 33 taxa of macro invertebrates with 831 individuals were encountered in the study. The overall abundance of macro invertebrates was highly significantly different (p<0.01) among the study stations. A posteriori Dunnett's T3 test showed that the abundance was significantly higher in stations I and III. The low species abundance in station II is an indication of the grazing effect of the herds of cattle, which resulted in the loss of riparian vegetation and eventually the continuous sedimentation of the station during rainfall events. In view of this, governments at all levels should make efforts to establish dedicated pasture lands for livestock grazing across the country. © JASEM http://dx
Introduction
Land-use practices, such as widespread deforestation and alteration of natural vegetation for forestry, agriculture, livestock grazing and urban land-use, has potential to influence the condition of our freshwater ecosystems and biota (Collier and Quinn 2003; Thompson and Townsend 2003; Allan 2004; Jones et al. 2011; Virbickas et al., 2011) . These practices generally result in significant loss or change of terrestrial and riparian vegetation, increased fine sediment loads, increased nutrient and chemical inputs, altered temperature and hydrological regimes and loss of large woody debris into nearby streams (Thompson and Townsend 2003; Allan 2004; Extence et al., 2013) . In addition, land-use change significantly impact on stream macroinvertebrate communities, often causing a shift towards more pollution tolerant taxa such as Diptera (Chironomidae), Mollusca and Oligochaeta dominating the system and a decline in pollution sensitive taxa such as Ephemeroptera, Plecoptera and Trichoptera (Harding et al. 2000; Kenney et al., 2009) . Collectively, these land-use effects constitute an ecological disturbance and it can continue to affect stream macroinvertebrate community structure and function if left unmanaged (Lake 2000; Collier and Quinn 2003) .
Since the 20 th century, Nigeria has witnessed land-use change and urbanization. This has given rise to land fragmentation including the absence of dedicated pasture lands, a situation that has resulted in the movement of cattle herders from place to place in search of pasture land and water for their cattle. In Edo State, pasture lands close to rivers and streams are usually over grazed. This usually leads to the loss of riparian vegetation, sedimentation of the river or stream and in some cases low abundance of invertebrate fauna (Masifwa et al., 2001) .
Many limnological studies in Nigeria have highlighted the abundance of macroinvertebrates, their community structure, relationship between the water quality of a river and the macro invertebrates, the ecological role of macroinvertebrates in freshwater ecosystem and the impact of pollution on their abundance and diversity (Wallace and Webster, 1999; Imoobe and Ohiozebau, 2010; Ajuzie, 2012; Adeogun and Fafioye, 2011; Nkwoji and Edokpayi, 2013) . Further studies have shown that macroinvertebrates are more abundant in floating macrophytes than sediment and littoral or bankroot biotopes (Ogbeibu and Aganmwonyi, 2005 ), yet little is known on the possible role of livestock grazing around riparian zones or rivers on the macroinvertebrate abundance and community structure. The objective of this study is to investigate the impact of livestock grazing on the abundance of macroinvertebrates in both E. crassipes and littoral sediment biotope. 
MATERIALS AND METHOD

Fig 1: Map of study Area
Samples were collected fortnightly between 8.00 am and 12.00 noon, for six months (January to June, 2004) . Air, water temperature and transparency were measured in situ using mercury in glass thermometer and secchi disc respectively. Water samples were collected and analysed for conductivity, turbidity, pH, alkalinity, nitrates, sulphates and phosphates. DO and BOD of water samples were analysed.
Macroinvertebrates were collected from floating E. crassipes and littoral sediment. Five stands of E. crassipes was sampled in each station, and placed in a bucket containing little quantity of water and 40% formaldehyde for 2 minutes, and then vigorously dusted inside the bucket. A 1.0 mm sieve was used to sieve the content of the bucket to exclude large particles and debris from the sample, after which the 0.5 mm sieve was used. The residues retained in the 0.5 mm sieve were washed into wide-mouthed specimen containers and fixed in 10% formaldehyde. Kick sampling technique described by Victor and Ogbeibu, 1986 was employed in the collection of benthic macroinvertebrates from the bank root sediment. The organisms was then washed and stored in pre-labelled wide-mouthed bottles and fixed with 10% formaldehyde. The macroinvertebrates collected from each station were then sorted into different taxonomic groups using an American Optical Dissecting microscope with a magnification of 25 -40x. Each taxonomic group was placed in a specimen bottle containing 4% formalin and properly labelled.
The macroinvertebrates were later identified to genus or species level where possible with a compound microscope using identification guides (Edmondson, 1959; Clegg, 1969; Bouchard, 2004) . Each identified taxon was counted and the number of individuals recorded on station by station basis. The significant loss of riparian vegetation which is a direct result of grazing and trampling effect of cattle led to the continuous sedimentation in station II. Consequently, the littoral zone of station II constantly received influx of sand and debris during rainfall events. The apparent low abundance of macroinvertebrate species in this station was attributed to this factor. This is corroborated by the low abundance of Ephemeroptera and Tricoptera species in the station. Hence, some species belonging to families Baetidae (Pseudocloen sp), Trichorythidae (Diceromyzon sp), Haliplidae (Haliplus sp), Culicidae (Culex sp), Chironomidae (Tanytarsus sp and Probezzia sp), Ampullaridae (Pila sp) and Argyronecta sp belonging to Order Arachnida) were not encountered in station II. Although posteriori Dunnett's T3 test showed that the abundance of macroinvertebrate fauna was significantly higher in stations I and III, further studies is recommended to monitor the trend in macro invertebrate abundance in both stations. This is due to the relocation of the cattle herders to the land adjacent to station I in the last two months of this study, which could be the factor responsible for the difference in abundance in stations I and III. The low species abundance in station II is an indication that cattle grazing had significant impact on macroinvertebrate fauna abundance. Consequently governments at all levels should make effort to create lands for Fulani Herdsmen to graze their cattle.
RESULTS AND DISCUSSION
